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This international search report has been prepared by Ins International Searching Authority and is transmitted to the 
SSSSSng to Article 18. A copy is being trotted to the International Bureau. 

This international search report consists of a total oK^_ sheets. 

3 It is also accompanied by a copy of each prior art document cited in this report. 



1 • fwS! 0 l language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

□ The international search was carried out on the basis of a translation of the international application 
furnished to this Authority (Rule 23. 1(b)). 
b. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 



i. 

| j Certain claims were found unsearchable (See Box No. H) 
[ ] Unity of invention is lacking (See Box No. Ill) 
With regard to the title, 

|^| the text is approved as submitted by the applicant. 

[ ] the text has been established by this Authority to read as follows: 



5. 



6. 



With regard to the abstract, 

[ | the text is approved as submitted by the applicant. 

[X] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The 
applicant may, within one month from the date of mailing of this international search report, submit comments 

to this Authority. 

With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 2 
| as suggested by the applicant. 

[ | as selected by this Authority, because the applicant failed to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention. 



h I * none nf the figures Is to he. published with the abstract. 
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THE ABSTRACT (Continuation of Item 5 of the first sheet) 



The 



technical features mentioned in the abstract do not include 



areference sign between parentheses (PCT Rule 8.1(d)). 



NEW ABSTRACT 
least one transducer (300). 



Form PCT/ISA/210 (continuation of first sheet(3)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US04/33109 



a Classification of subject mah^ 

A.mrdin F to Int e™»H"™1 Patent Classification (IPC) or to bom nan 



B. FIELDS SEARCHED 



™ 7^5T^7my 128.75; 588/304; 366/127 



searched (classification system followed by "cation symbols) 



Documentation searched other than minimum 



documentation to the extent that 



such documents are included in the fields searched 



Electronic 



ic data base consulted during the international search (name 



of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED T O BE RELEVANT 



Category * 
X 



Y 
A 



MTS rnNSIDF RbU tu be 1 _ ; ; —7 

line 30 of column 3). 



US 2003/0133755 Al (RHEE) 17 July 2003 (17.07.2003), see paragraphs 10-27. 

US 5, 198, 122 A (KOSZALKA et al) 30 March 1993 (30.03. 1993), see from line 8 of 
column 3 to line 15 of column 4. 



Relevant to claim No. 



1-6, 12, 13, 15-20, 23, 
25, 29, 30, 34-39, 45, 
46, and 48-53 



7-11, 14, 21, 22, 40- 
44, 47, 54, and 55 

7-11, 14,21,22,40- 
44, 47, 54 and 55 
1-55 



□ Further documents are listed in the continuation of Box C. □ See patent family annex. 

I 1 . , r^rr- — r~. . . oft- 



"L" 



"O" 

"P" 



Special categories of ciied documents: 

document defining the general state of the art which is not considered to 
be of particular relevance 

earlier application or patent published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is cited 
to establish the publication date of another citation or other special reason 
(as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priTi'y rhT g "H"""* 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

document member of the same patent family 
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Box No. II 
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Box No. Ill 
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Box No. IV 




Box No. V 


a 


Box No. VI 


□ 


Box No. VII 


□ 


Box No. VIII 



! . This opinion contains indications relating to the following items: 
Basis of the opinion 
Priority 

Non-establishment of opinion withregard to novelty, inventive step and industrial applicaMtty 
Lack of unity of invention 

Reasoned statement under Rule 43M $ .l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
Certain documents cited 
| j box wo. v n Certain defects in the international application 
| | box No . VIII Certain observations on the international application 

£TSn™Uo». of this temuooM S««htag Authority wdl hot be so coostta.d. 

For further options, see Form PCT/ISA/220. 
3. For further details, see notes to Form PCT/ISA/220. 
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Box No. I Basis of this opinion 
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a. type of material 

| | a sequence listing 

□ table(s) related to the sequence listing 

b. format of material 

| | in written format 

| | in computer readable form 

c . time of filing/furnishing 

□ contained in international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

4. Additional comments: 
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International appl 
PCT/US04/33109 



mNo. 




1. Statement 

Novelty (N) 



Claims Please See Co ntinuation Sheet 
Claims Please See Co ntinuation Sheet 



YES 
NO 



Inventive step (IS) 



Industrial applicability (IA) 



2. Citations and explanations: 
Please See Continuation Sheet 



Claims PleaseSeeCmtinMtionSheet_ 
Claims Please See Continuation Sheet 



YES 
NO 



Claims HeaseSeeCmtinuation^heeL 
Claims Please See Con tinuation Sheet 



YES 
NO 
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Internationa 
PCT/US04/33i'09 



lication No. 



any of^n^^ 



The o^on as to Inventive -spect to claims 1-55 

V. 2. Citations and Explanations: 34.39, 45, 46, and 48-53 lack novelty under PCT Article 33(2) as being 

Claims 1-6, 12, 13, io-^u, to, w, , . 

and placing the transducer adjacent to the boundary (« ^^'- 3Q ^ ta a batch contaminated resource 10, introducing 
311 P WiL respect to claim 15, Gallo £ transducer producing tutrasonic pressure waves to 
an oxidizing agent into the resource, energizing the resource auu 6 

— 'T,S°uS, .9, Gallo a— .n-gtal *. — **■ * ^ ^ * 

"^S^S 20. CaHo p^g * rSSSS,S ^dfooS,* bavins » 

. . , j_ . i._»„v. ^^T,t!.miTiatp/i resource 



2). 



concerning ciauua * - ■ . 

™ n m «itio throush the batch contaminateci resource 
Regardingclaim^SS^ ■ ' 
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transducer 20, 30, 40 in a batch contacted resource W, u*ro J, ^ oxidlzmg age nt. 

C,^ 7-. 1 14. 2., 22, «-44. 47. 54. »d 55 ^unde, PCT A*.« 33(3) 

toough ojidadon of ite oonamtemt («« P«W** 1„ „ ™ted by Ehee in order Co pan* ccmonuou. contact of the 

a^satasss^ * 

"**SSSS. 43-44. bod, Kb* *do» V^-^^^f^rrKrlrL . bo»d„ 32 
Win, tesplt .rU.lt «1 47. OrJlo Ms to IK ^bouotey « «™« „ ^ tove to „b»o»s » 

~* « «sp« to 21 - 54. «« ms . ^ ifflassrsss^ Tsi !™ ' 

resource. . „ . , 

Cnn, 24 2«d. and 31-33 _ d» cH«U « . ■» PCT A*.. 33<2H3>. <— i - 1- ■» *» « — " <"» 
Tine M clam.d re,*, o, dr. reduce, bod, bavin* . »P ooup.ed . » be* f,« op« end _ , bolton, .dapdvd, 
""" el K £2££S£Z S — £-« • h.vi» 8 - *m - - • -P •» » * — 

°°" - ie tlS C 27td 28 dep»d fror. d- 26 — , «* «t,ri. « «. in PCT Arte* 33»2„3, f» <. — — « - d-» 

32 id 33 depend torn 31 nndmeet d. «** Ardde 33(2 H 3) f« 0. — r»» . *» 
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